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Background: Understanding of exercise-induced cardiac remodeling (EICR) is based on cross-sectional and short-duration longitudinal studies. 
Recognizing that LV remodeling in cardiovascular disease is multi-phasic (i.e. diastolic dysfunction), we hypothesized that EICR has acute and 
chronic phases.
methods: Male university rowers (n=22, age=18±1 yrs) were enrolled in a 3-year endurance exercise training (ET) program. LV structure/function 
were studied with 2D and speckle-tracking echocardiography at baseline (matriculation), after 90 days of ET (acute phase), and after 3 years of ET 
(chronic phase).
results: 10/22 (45%) participants completed the full study protocol. LV mass was within normal limits at baseline (91±9 g/m2) and increased 
significantly during acute (Δ=13%, p=0.001) and significantly further after chronic (Δ=8%, p=0.01) ET (Fig A). LV hypertrophy during the acute phase 
was characterized by LV dilation, negligible wall thickening, and enhancement of early diastolic function (Fig B). Chronic phase LV hypertrophy was 
characterized by significant wall thickening with stable chamber volumes, enhancement of late diastolic function, and LA dilation (Fig C).
conclusion: EICR is a complex process that involves distinct acute and chronic adaptations. Recognition of the biphasic nature of EICR will be 
essential for determining the boundary between physiology and pathology in athletic patients and will set the stage for future exercise training 
studies in human health and disease.
 
